Embryonic GABAergic spinal commissural neurons project rostrally to mesencephalic targets.
Although spinal commissural neurons serve as a model system for studying the mechanisms that underlie axonal pathfinding during development, little is known about their synaptic targets. Previously we identified a group of ventromedially located commissural neurons in rat spinal cord that are gamma-aminobutyric acid (GABA)-ergic and express L1 CAM on their axons. In this study, serial sagittal sections of embryos (E12-15) were processed for glutamic acid decarboxylase (GAD)-65 and L1 immunocytochemistry and showed labeled commissural axons coursing rostrally within the ventral marginal zone. Both GAD65- and L1-positive axons extended rostrally out of the spinal cord into the central part of the medulla and then into the midbrain. GAD65-positive axons branched and ended abruptly within the lateral midbrain. To determine the targets of these ventral commissural neurons, embryos (E13-15) were injected with DiI into the ventromedial spinal cord. At all three ages, DiI-labeled axons projected rostrally in the contralateral ventral marginal zone, turned into the central medulla, and then traveled to the midbrain. DiI-labeled axons appeared to terminate in the lateral midbrain by branching into small, punctate structures. In reciprocal experiments, DiI injected into the lateral midbrain identified an axon pathway that coursed through the brainstem, into the spinal cord ventral marginal zone, and then filled cell bodies in the contralateral ventromedial spinal cord. A spatial and temporal coincidence was apparent between the GAD65/L1- and the DiI-labeled pathways. Together these findings suggest that some GABAergic commissural neurons are early projection neurons to midbrain targets and most likely represent a spinomesencephalic pathway to the midbrain reticular formation.